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background: Aortic stenosis (AS) is characterized by increased afterload and functional disability. Exercise intolerance may incur even without 
overt symptoms. Cardiopulmonary exercise testing (CPET) provides pathophysiological insights on mechanisms affecting exercise intolerance. 
Nonetheless, it has never been used in the past for assessing this specific disorder. We hypothesized that a flattening in the incremental oxygen 
consumption (ΔVO2) over work rate (ΔWR) may well reflect the degree of hemodynamic and cardiac output impairment.
methods: 31 patients with moderate-to-severe AS (mean age 73±9; male 48%; asymptomatic 37%; mean left ventricular (LV) ejection fraction 
63±9%) underwent a maximal CPET (personalized ramp protocol) combined with Echo-Doppler assessment.
results: We considered 2 subgroups according to the occurrence of ΔVO2/ΔWR flattening, defined as a change >20% of the slope during exercise. 
Patients who showed ΔVO2/ΔWR flattening had higher transaortic gradients (78% mean gradient >40 mmHg), more severe mitral regurgitation, 
worse ventilation efficiency, a trend toward elevated systolic pulmonary pressures, reduced peak VO2 and dilated left atrium.
NO Flattening (n=22) Flattening (n=9) P coeff.
Rest Peak exercise Rest Peak exercise Rest Peak
LV mass indexed, g/mq 102±24 142±41 0.02
LV end diastolic volume indexed, ml/mq 47.6±11 50±10 50.7±10 51.1±9 0.47
Left Atrium volume, ml 63±24 90±41 NS
Mitral Regurgitation (1-4+) 0.09±0.29 0.18±0.58 0.56±0.72 0.67±1 0.05 0.05
Maximum aortic gradient, mmHg 61±18 84±25 79±23 103±37 0.05 0.05
Mean Aortic gradient, mmHg 37±13 50±16 50±18 62±25 0.05 0.05
Tricuspid annular systolic excursion , mm 24±4 26±5 21±5 21±6 NS NS
Pulmonary artery systolic pressure, mmHg 36±10 58±13 50±22 76±17 NS 0.03
E/e’, ratio 16.4±5 19.9±8 0.018
Watt 76±29 57±20 0.05
Peak Oxygen consumption, ml/kg/min 17.4±5.8 13.4±2.4 0.01
VE/VCO2, slope 26.4±2.6 32±6.9 0.04
VE/VCO2 slope>32, % 4.5 44.4 0.05
O2 pulse, ml/beat 10.3±3.4 7.7±3.1 0.056
conclusion: In AS, for similar symptomatic state, a flattened ΔVO2/ΔWR identifies highest aortic gradients and true cardiac limitation to 
exercise, associated with an increased prevalence of ventilatory inefficiency. Finding suggests the additive ability of CPET to better unmask aortic AS 
phenotypes.
